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(S7) Abstract: Conventionally, there have been 
problems as described below. Most of the resist the 
wiring material, and the process gas needed for the 
plasma treatment are wasted in the manufacturing 
process of a wiring by the conventional lithography 
Since evacuating means such as a vacuum apparatus 
is necessary, it is unavoidable that the scale 
of the system is large, thereby increasing the 
manufacturing cost accompanying an enlarged 
substrate to be treated. According to the invention, 
a method is adopted in which droplets of the resist 
or the wiring material are jetted in a straight line 
or a dotted line directly onto a required portion of 
a substrate so as to draw a pattern. A method is also 
adopted in which a vapor-phase reaction process 
such as ashing or etching is conducted under the 
atmospheric pressure or under a pressure near the 
atmospheric pressure. 
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mmm 

10 t&MiM^mw (lcd) -pmytm^^m (el (xi/^? hp • ^^-t> 

X) 3^gff) ^«S^tl«^SB^*ns*JRh^>S?X^ (TFT) 
15 (#g^3t^l#M)o 

(4#if:a:£K i ) ^2002-359246^1 
* jH > y £ sas^ £ &m%% 2 ttTtff&ft *#£^-r sM-^/t/w >f^T*jfc $ 
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3o ^^5ffttttl 0 0 0X 1 2 0 0mm 2 , SH 6 MfttU 1 4 0 0X1 
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10 

Mttn&mmtvxmm±<D>&mwj%izw.mmMis, n*— >&ffim^%>h^ 
15 jEx«^cmjBEia^T-efT^#©^jSfflT§o z\nz><D^%z$:mm?&z\£\z& 

^-x^x^m^^Mm^-^zf^x^mmmm^m^^o 

*^0J®S>J^^fife«, ±IE©^#©«i:bT, !OSfd«Oii 
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15 01 (a) ~ (b) ^^©n^?iSiitst^®©^*^-r^Bi'r*«»- 

0 3 (A) ~ (B) tt, ^^O^^J»^«0^«ltgi5(D^^^-r® 

0 4 (A) ~ (G) tt, *fg5acD»««K»«g|*^©©jftl»i©St^©il£iS&^-r® 

20 ~ea5£ 0 

0 5 (A) K*5!BJO^Iff "/7XTj!!lIiS©M^^tMIit^ ^ « (B) 
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011 (a) - (o ^mm^mmmiiz^mmT.mom^.m'v^Ki. t 
n s ent£m&±wm-e& x> , &m&-&m<D a-a* <Dmmm-v$>z>o 
mi 2 (a) ~ (c) ^fgejosnwai ^^^^xgom^ST^o. e 
10 n^nwiiit^D, £0^£0<z> a-a'cDifMSir^^c 

013 (A) - (C) te> ^BJ(D^Jg^Il(C^§M3iXg(DmS;0-e^D, 

014 (a) ~ (b) ^Bj(D^jg^Ji tc^^Mitx^©ms;0-r*D, ^ 

n j 6nfe0^±®0"ea&D, ^0^£0©a-a' <£>$r®0-e&£o 

15 01 5 (a) ~ (o *mw(DmnM2izm&m&j:n<DWkiS.m'v&K>* * 
n■ : ?n^c0^Jt®0*rfeD^ ^i^fei© a-a' 

016 (A) — (C) te, ^BJ(D^M^12iC^^^Xg<7)mS:0T^9, ^ 
n^tlfe0^-t®0^2&^^ ftm&&m<D a-a' £>$T®0T&&, 

017 (a) ~ (c) fit, ^%Ej<D^sS03 2^#^M^xg©m^:id-e^D, 

i 

20 n^tlfc0^±®0*t?^^^ *l^£S0a-a'©|ffi@t^§. 

018 (A) ~ (C) fit, ^HJ(D^»J2iC#§^X©om^:0-C ! ^ f 5, 
n^n&0^±ffi01?^ D , #0#^E0<£> a-a' (DifSHT^^o 
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ii9 (a) &Bm<DnMM2izmz>mmj:m<Dm3.m-z$>z>* ^n-^n 

S20 (A) ~ (Q) «U *fgK0HIM 4 IClStfM^^tiT^^. 

02 3H ^^©^^^M^gtO^^lt^^JgMSr^t-gl^^^o 
S24 (A) ~ (B) ^^(D^ffi^^X^^M^g^^^t-^gl 

02 5 (A) ~ (D) ^^(D^JBE^^XTMS^m<D^^X^^W 
10 M^ititSS, 

3b So 

i2 7H ^fg^^T^^X^MOTFT £§^-T§Xifi<Dm5£EKr 
20 «J5:Vio 

© ^ g^BJ! T -g) /c CO ^ X (gl {3 ^3 T , ^— 
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F^-rzmmmmmmt. jzmmxte*m,&fc&Tizmi%7 ; 7X-?m§i^ 

5, m6WftM&(D* — ?ftMfa^<DMf$ : &MmVfc.>b<D'V%>Z>o KIT. 

UT.tlllSl 0 0 l±fcES£&SS«ISS&j£K*r£<B6 (A), (B))o 
OTHt«EB*JBV>T, gB^A^->©^^^^^X 1 0 0 3^ 

m-r-s (06 (c))o rnmuz?* h;^-> i o o 3te, n»o««i*ti#JL^ 

^£9. «»^fi*a^:b1t*J;5K:«eitb&#S* 06 (C) lZ7jkt&:W<Djj 
15 lftfc*«l«Wt^y H&itaBETSCfcT?, l/5?7W^->1 0 0 3©»«*» 

h/^-> 1 0 0 3 ©JgJ&3*lfcfcfci2Lffiffi& 1 0 0 2 §X>y^>W 
20 (0 6 (D))o Z\ZL'Vff?ZLy : ?>{fte* Htoy7X^4#M6 (D) 

tf©^©^r^ mm*E±-ftm) izmts^^izmmzf^x^^m^^ 
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o o 3*«$nt^ft^, smufc^mimi o o 2®^i«yf>^sn§ 

(®6 (E))c 

y^^,mW(Dmmm<D^m^ ^um^^—y i o 0 4«$tis(i 

6 (F))o 79 h^^^OiS^mSSrfflV^o 

10 f*#«*mk*^*i*s«** Ei~4£#ituTi&Hj-r£o 

01 (A) Kl:£V*T, 10 2 !«AP 1 0 4^e>'€i* 10 1 ft^^A 

20 b> &ffiMtffia&*$*fcS««J»ffin i o sfrzmm-r&o m&i o 1^ 

fc*V>T\ 1110 2 teMskS 1 0 3 fc&i&StU 10 3 SIAU 

fflPt^W^HlOa, 1 10b±^ilt§o 
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^ F3£$fg&i o 7\t, mm&m&'t&^y fio e^mv. mms i o 
3 hmiz&mT&o in o 2*mi o ii^MA$n§t, z\ntm 

MT%£imi&?z>o mmmmmmu. ^ * f^$#§5 107 1 0 2 om 
Mmn&mts ^mmz^.m^ti^^v hio 6 ^ e> 

10 frzcomm&mM'rzmM&mm-rzz.t'v* in o 2±i:0rsow 

0 7 <D^ : &j®^^S$ii-€>C t^M^bVio Ay M 0 6 (Dggibfcfci-y— 

mm** m&i o i^mzmwvrzWLmwr&mi o 9^&i^is^§ 
20 n>^e>ic^\-/ F^jt^i o 7 ^tTA7 hi o 6ft&<DWtmzmm-gnz>o 
z.(Dffi.mm&izm& 1 o in^cssgbfcfj^^© i o 8 taotw^n^ 
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& - >mm<D^- $ femmw&m^ e> cad f©v7h^x7§itT^> 

106 ^mzwttf. nifi 108 tc^fi^^-r^fs^r^mf § £ £ t?, skj 
gi i (a) \z\%w.m.vx^u^^. ^^\zmw.^MW.±o/^^—>^<o^Lm 

10 &t>i*:<Dfr#><D±;>y- J $>* tl^^c^XiA^, m^rt^©#^^> 

nfci o i«.«icia:»bfc«i«i#ai o 8 \z&<?T—&fflmTz>z.i2&-zsmx 

$^l:Wfil0 8^LAN^r-^k XM LAN, 3fe7 7<A« 

v. £.m&%&i±.2i£z>z.nzmiFz>* 

frizzy H 1 0 6ftg&(Dj§ii£!&'91-r£o 0 3 (A) te® 1 (A) OA7 H 1 

0 §(D%m&^?5faiz3Ltz%<Dx%>K), 1^3 (a) <o^mfi^v ^nmz 

mt§ c ^/c@ 3 (B) \%s &^-y R 0 5 <D^^^T5b]§, f^^lt^«^^ 
S3 (A) fd&^T, ^g&j^^y H 2 0 l©l*i8&fc#|&£nS8Ei8tt» * 
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RtfSKS&PgSta 2 0 6 i:i9«^nt^5 0 

5 {fr&<Z>fc8£>£, -e#^£:W-/jN$l^^S£LU 0 -eofcifc, iglt?L©^» 0.1 
~50/zm (JfiSfcW: 0.6-26 Mm) fcm^tU 7X;i/*^^Stt"Sm^©«S 

0.00001 pi~50pi <M M \z\% 0.0001 ~40pi) izmM^^>o £<£>*S§tMteU 
;X)V<D<m<D*:%-g\ZttMlsXMM~r2> 0 «fflS«j£3Eilfc««3t?L2 0 6 

10 b<, fiFjgKlttO. l~2mm@^lCifi:^T§. ^ «f»JL2 0 6O^ 
^<Diftltfcffl^^>m^©^«300Pa- sTOJf»T*5. - 

joje^2 o 4<Dmmztes mj£mtiaiz&vmi&?z>3 L &>& • 

R • ffi (Pb (Zr, T5) 0 3 ) f ©fefx^^^f l>Etif 2 0 5 €6E® 

20 i/Tv»s. zwtctb. mm<DyX)v\zmm^nrcs.mm^2 0 5izm.&^ia 

•?%Z\tT% M1±M2 0 4l*3<Z>i«&l¥bfcb, ^*Kia(|2 0 7*(t«t5 
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^mmx^mmm.M^s.nm^^m^r^^^^^-v^^xnv^. mm 

P>M«Sft 0 , *56W»C*^««*ri6*T?tt*>^> F# 
S3 (B) Itfla^y H2 0 l©«^«»ttJI*©3fe3lE«**U«:lSMftBlTr* 

3icfitif'&^t^ S3 (b) \z^-t^ofs.m.U^<Dmun9 — y2 ios 

20 ^•T^eit'b'pIfMT^So #idS3 (B) ©J: "5^, &ffiT 2 0 7 fcigtrT^ 
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5 wb4<D (a) — (o ai3i:*^Ay wmffi&mj&mizmvfctbw-e 
&%>o m4 (a) s\y ¥ 3 o ugmizmmmmiis o 2%m$t®s mmz 
M2^ibfeS*6<)5&iE@"e^^o z\mzMvm4 (b) xte> o i 

10 f£^fa(Dfe&^&rc.ft(Dmm&mnz>z\LU'u\z. mm^^wzmmvTcMm 

f§ 0 ;££:EI4 (C) Tte. H^£TST££&<^J£23*JfcJi^b£:gag 

15 tcj:o> mzmH^nrc.m^.±<Dmmtmm^m<t'r^>m\z, -zzizm—om 

20 s^c^^m^^tfTMtbTfc&^o HaiBffi^-tt'sy hi o 6m>\* 
y\y H^gjsi o 7izM,mt-&M&mffitz&iom&-£-&Th&i,*L. ^^fi 

0 6{c43tt-§>^t^M?L3 0 2<Z)^4£f£{ift£^0&1\ f«£flI^£1*:T5gM$ 



WO 2004/070823 . j?CT/JP2004/000918 

14 

10 £i*rT/8V*£o 

15 £<£jbu ^^#f^tcin^j^$ii:Tt>^viU. >&mmmzmffi<Dm&i) i 5e 
t b fern. ^ \z£x<Dmffimttmwtf$*T u j^m kud -trr & v>o 

20 «EH£UTteJ8-rs 

l (a) ^&-T&#mm&&&l&lz&6k&1aX.fe.+ mi (B) -e^T 
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m&m-f* &n<D&m.9 \z^^-r^>ztx^ o 2\zMv^y hi o 6& 

m m. zmfe-s & «t o \zwtt\ is & . fk e ttftto^ m&w& nz> a*, 

5° ei it? & $ £ & #*3 & L v > • zi<D^y F3L$?fffli o 7 \zm&mm*mr^ 

mm/* ? - >&*&wtz> z h&x-z § o 
&r-m 2 la i (a) •v7F-?mwmmmumm<D^v f i o 6 

Hi 0 6aT'» A©i«MfC«fc^/1^ — >^€rfrV^^e», ^&PtP*3H£ 
tt^T^-y Hi 0 6 b t^k^^i B ®f tti:«t§/^- ymfcZft? h^^M 
gg/l^-^^SrPlfg^bfeo 109a tl09b tt»a»«f&«T?*D , ^ft 

15 H*jfi&ffi^snt*z?, zrmtmmtt^ziiifix^s mv<®m&±if2>z\ 

l/^MfIg4>^, x«/^>^X*g£:^&9, ^mJE^^^mffiifi^ 
TTff 5 CWf§o :*C^jBEiS# hit 5 Torr— 8 0 OTorr ©JEWISH ^ssH"- 
20 _tE^W^B«8 0 OTorrU&<DmfrTxmffi<Dmtt*ftz>Z\£h 
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xiz. mmomm i -cm^^^.mx^m.&i&mTiz^vf^'X^x^^ 

?mmzRm%n%mmmwLm><DW.® 1 mm6 o 2^ds5o m*ss^6 o 2 
10 m&m^z>m&\z\z. inofif®s©«^@wttT, 

as (a) \z^x^mmm6 0 2 «sap6 0 4^e>Hiria^^X"7ma 

0 5^«fflt5. ^$lW6 0 1 ftg&id&^T, &S#f6 0 2 6 0 

15 3\Z&mt£n. 11^ 6 0 3 MAO 6 0 4 ttlllO 6 0 5 t l/- 
;i/6 10a, 6 1 0b±&^ft"*"£. 

-?m$E.^&6 0 7, ^7XT^i6 0 7 &#»Sii:5lffHdfc8P8MS6 0 6 
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10b b.^-n\zMmt^ z.t.\z.^ ^f^©^Sl:^it5„ tai2agm 

^6 0 3^l/-;^6 10a, 6 1 0 b -t&&W]~f%> ^ttct D , SM1©6 0 2 

aWKrf^o ^le^X^s^fr^Kft 0 

tfWimW® 6 0 2 «rffl^«JtC#»j$#n^<> — Sfr^ihbT^Tfc&^o 
5 ^fci^lCfrP^X^MS^U ^:?X^£^^££i*&^e»:^X^fi!£ 

^fc:/^X^M#lil£fToT*>&^b, ^MSTOft^^ffB^O^-^X 
v^§g££i2r:^X^im4ra£rfr -pT^I^ 
i^T^7XTl4^e0 7©#i(^^Tl5 (B) ^JBViTfft91"f &o 
10 05 (B) te. ^fr¥m<0«@£Wt-&:/^X^fg£3^6 0 7 fc^fim® 

05 (B) l^^T; ^9J«^7.©^l^^:^b, 6 11, 6 12 &7)V^=- 

15 @@6 1 lfcrau &$$7k&mmz-&z>rzib<Dtfim& m^^-r) fimwfznx 

6 1 2HHOiS6 1 1 £pg-(£^T&9^o¥fTK:I2©£nT^£. 
gfcfg2©CT6 12 ft 6 1 3 tl^Cit^tlT^^o 
20 £<£>fitl <D«i@6 1 lXtefg— <D«^6 1 2£>4>&< Jj&mm 
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5 f IT, il(Dii6 1 I tm2(Dm®Q 1 2fciu ^frlCS^nfeT^iC^ 

^0^7oiPSMt§. z<Dmi<Dmm6 1 1 £fg2©m@6 i 2 

^) 6 0 9a J:0^Dt^7«$n§o f ^ £iriBM®@F^<£>^cE># 
H ^ « tu IB y D -fe X X 5r J; T E ^ $ n , ^©tI^J^W6 0 8 fc<fc 
10 ^10tS6 1 1 (CiS/i&mjBE (10 — 5 0 0MHz) aWbn£*l<g> to* 

2©^®^lRl^TMIfr^t (6 1 7), ME*ra^6 0 2©^®jc^^xm^ 

15 D^X#X<Z>^t*P£&£iSffiP£<DSBI^fci:, 3mm filT, fftt<»1mm^ 
T, <k0£Fi:U<fci:0. 5mm J!^T^Vi 0 mzmM&mfe-?Z>tzibCD*:>*i- 

mmtiPimvxhBk^o &&;*fx#y&^ (#x^>^) 6 0 9atc^$n 
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*IICJEXte;fcfCffiffi# (5Torr~8 0 OTorr JEWISH £^5 ») TTUbf^-r 

±.u<Dnm<Dmmi\z&rt%mun$-><DftmT.m%> mmu^mmmu 
15 &mvm^&'&te(D&&iz&i±&z\Lh-i$m-z$>z>&* mx^-xit. mmm 
sw*. nm<DMm2 \zmtf&j&wmmmMmwhmmmu77X'?mmmw. 
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m^x, Massi o o utSBit^siiiSMts (me (a)) g 
s &\z. mm-r^mm<D^<Dmmmmmm^m^x, &w%**->(Dj&m® 
i:i/i?xw^->ioo3&Mn me (b» 0 mmuz?7>h/^?-> 

tT, iw^->icbL vfrvmmzmz-?* fti©A^->i:isKt 

10 ,«5rr***&ffi:/7X"7M£ffl^T. w^h/^->ioo3T?fibn 

TWMl 0 0 2§Iyf>m (0 6 (E) ^J:tX^6 (H))» fftlB 
x-/^>^te. ja«©^7X"7584*i*«H6 (H) 4 3 <D^O^»{-<^«fc 

15 l/^X 1 0 0 3 $jS^0^ff^7XT®lii$i^T7>> 

fyfimv* mwtn?- nz> (me (f))« 7>r»^©^ 



WO 2004/070823 \ PCT/JP2004/0009 18 

21 

i21 ^-T^^Wt^g^ ^mmz^sy F 5 1 0 tt-'Sy 
5 F5 10 6lcO:Di«^'SltT^^^"e. S«5 1 0 2\Zffim<Dt&mn*'-> 

S2 1 t£*i^T» SIS 5 1 0 2fct8SAP 5 10 4*>£M#5 1 0 1 t*jg&^fi& 

10 xv. mmmmmm^mx^&m^mtmn 510 5^e>^tBT^o t#5io 

lrtSBKSS^T, SS5 10 2i«1^5 1 0 3 tCjg^StU iR2l# 5 10 3 
ttiAPaa5Pt^^-iV5 1 1 0a> 5 11 0b±^»T5, 

>\y F3d#Si$5 10 7a $3J:t£5 10 7bH «afc&iftS*TS'^ F 5 1 0 
6 ^r^jtb, X— Y^mftO&Mvmffi F 5 1 0 6 *&Wl'Z'&Z>fflfe'Z 
15 &%>o^y FXJf»5 1 0 7afcHSH!l^5 1 0 3 i¥fr&X#GlK:#»lb, 's* 
F5£»*5 10 7a fc@3t$nfe'\y F3£i#3&5 10 7b fcaMStlfc^ F 
5 1 0 614, X:frl*llCS*&Y;!rflIIClMftT*. SS5 10 2 tftttt 5 10 1 

£*l£HBf iC^y F3d#£55 10 7a te^ZS^y H5 1 

o 6 ^-tifnx, Y^^^ss3b> aafcieiM&sfcfT 3 mmom^um \z 

20 f^$n§. 'xy F3£i#g|5 5 10 7a &&Zfi<^y F5 1 0 6 ©ajRMSfcia^©^ 
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M^ltMSteU mmi$5 1 0 3©W:<fcD. g«5 1 0 2&ffifeO>&W 

izmm-rz tTOt§. aa*i«»aatt* F3c#«5 i o 7a, ^ f s 
i o 6&&zfimms i o zmmmtrnwiii. AyHX»»K$»sn*Ay 

H 5 l 0 6^&©iIfM*^tl:<koTM$n5, aMR^^y 
ftffi, FO^Sjiim^. A5/F510 6i^6C!>ttlA&4IM"t'«AiSB&8llflf 

0 3(D#i&£#lfc£l3:, HS«tt©*^^y HX»»5 10 7a 43<fclP\y H5 

1 0 6<D^£j£^£-fr£££^M£bV*„ Ay F510 6£>££p\y H^Ptf 
5 10 7a ©KftfcttlJ— ^/W**— £^ W»tt©i«^K»^f* 

7a ©x- Y^iRi^^tt§^-n-6n©^«— -j5fa<Dfr\zm*>-?. 

ttfflttt* M#5 1 0 l*«fcK«bfc»a*#l&»5 1 0 9^5i[#rt^« 
^$n, S^lCSy F3£f**5 10 7a. 5 10 7b ^bT^7 H5 1 0 6ft 
*©**fc«*3n*. £©»*#I&W:*#5 1 0 lMCHl/fcMIV¥ft 
5 1 0 8fci^T««*n*3»«» tfitfW3«fc45#*^y «»»5 107aC 
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F5 10 6 F^^JdiS^. 1 0 8 ^^g^^fif f§*^ 

(DTc^xD^y^. nfc^vfixmx^WL. m&p*&<o&&&®.* mm&imm 
i o i^«fc««bfcfwfp#«5 i o 8 iz£^x~ffimm-?z>z.h&p5m-v$> 

10 SSICWflW^RS 1 0 8£LANdr— T/JK LAN, ^7 7^/^4 

H5 1 0 6^©M^t^o i22 (A) «U 

F5 i o 6<DYjjmiz¥fttzmmm-efc0s 022 (b) skm? f 5 1 0 6 

E2 2 (A) IC&I^T, fl.«J&>£'\y F 5 2 0 1 cDft^Kg^ns^fci:, 

assess 5 202 ^jiiib^ra^5 203 icf^snfct, mm&mM~?& 
rctbo; X)i>5 2 o 9^£mwi-?z>o y x^mtm^mm^y xj^^mm 

20 »-rsfc«>®injE£5 205, ^.nmmmmis 2 0 7 icfcoTt^^nxvi 

ipjE^s 2 0 5 ommtzte. <&}£wmiz£ t omi&-?&3 L &>m • yjp^^ 



WO 2004/070823 . PCT/JP2004/000918 

24 

At . ft (Pb (Zr, Ti) 0 3 ) ^OtfxyjEm^m^WT^ffim^S 2 0 6?: 

6h^l-tv^o zKDtzibs mm<D/XMzmmznrc&mm^5 2 0 6 \zm& 
uttistu ^i:»5 2 o 8 ^mM-r^^^^-^^o 

Si?— ^;i/-f >ar$*x? h^&JBHTfc&V^o JlO^-a-. JtEtgiHT 5 2 0 6 

^^^^st©feae)oy x;^s 2 1 0 ic&^-oi, s^sst, 5 2 

10 0 2, ?«tt£5 2 0 3, Stt#:jStal$ 5 2 0 4, UDJE^5 2 0 5 £ S 

i22 (B) H&ta'Ny F 5 2 0 1 (D?^ifimBt<D^:M^^b^:^S 

20 «a»*j«*K:afa3fej8«6iRifr*!ifcT, ^22 cb> iz^k-r^o^m 

§M0^^iii:^^TIt JE^m^S 2 0 5 S3 A ^jU&^il*!!^ 
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02 3© (A) ~ (C) ltm2 2\Z&\-f&^y \*(D&ffi%:W:i£.mtemist£% 
. <D-e&Z>o 123 (A) A.y F5 3 0 1 j^Mfc^^ItyL 5 3 0 2 £ — O 

ggfrfc^fc$JfcEgT&So ^nicMblU 2 3 (B) -e«, ^\^H^5 4 0 
5 l©»«filt?L5 4 0 2 ^H^f ^ 5 ICH^ti^ t fc, Wo^§ 

^ ^X^^»gHfg-cS§ 0 132 3 (B) ©ia&A:yF5 40 1^^§i:, 

Wfft iz mffi £ ^ It T it § r. £ , Fcd^^M&{£MT§ £ 

£ 0 £fc^2 3 (C) «W?L^-hT^M^feEMTa5^ 0 Z\<DMW 

10 ±©««it?L5 5 o 2frz<DmmmMWL> mmm^^-cr^mmm 
ftfcmfc±onm&&i& j $ 3 ffifc'tz>fft^ •£z>\zm-<DWLffi&m<m*>t>i£z> 

15 ^^Izm^H 5 2 0 7£MLS^ 5 1 0 2 \Ztt bT#&l^@2B-r<5 £ 

a 9 H5106 Id&tt^i&WTL 5 2 0 7 ©^«{:ffif4§^^> ^^MM 

20 o 2©*®fc»^««it$nfc«K?fit©iBnttsaaiWTs^i:"e, 
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Wte> ^JE^fc«^mJE)5#T ( 5 Torr~ 8 0 0 Torr) Tff 5 C t^tr^^o 
A' ^ — > § ^i&T £ O^g^fa !/ i> X b^Mgffl&tl&C 

J&M^l 7Til *t7 h^l 6lCl2m$nfe^m3g^l 3£> ttt&Mft (D 
#.yb7-A) 2 0ia^7XTj!!lIil8l:Mt§. ilf 17fcii 
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^XT^gl 2CDiitCO^Ti2 5§fflViTi^t§o El 
2 5 (A) te. P30^©m@^WT^>^^X^^©l 2©$^i^£^l^ 

i2s (b) ~ (d) \z\zmFinvi<D < m®<DWimm%:^'f» 

10 025 (B) \Z&^T. &m*J3X<Dm&&7Xls* 2 1, 2 2S7M-^ 
(ftft&tg«) 2 9Rl»«aftlT^S. &*iS§ 1 2 1 ICfcJu ?H9^c«« 

15 %miz&z>$!im<Dfa±tf-*iffitfcz>o ^2©ii2 2n m i (Dmm 2 1 ©js 
«hm2©mtI2 2«, ^-©^(c/x;w©^x©sgp^wr^Rit^^:wr 

1 ©IS 2 1 il 2 Oil 2 2 OMf IPIC^fUCii, JVVZf 2 7 

20 «-r<5£, d©^p B i©#H^;«©^$n, i:©^iTilitiil2 9}c«kO 

& 1 (DnW. 2 1 tC^J^i&^JBE (1 0 — 5 0 0 MH z ) ^jlO^nSi, fulB^ 
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X# 7. 3mmKT« Iff * b < \t 1 mmi^T, 

10 tpizmxvfczfs.zimik'rzyj )v& 3 3 tn)vy2 7 0 ic 

Sfcfc, 02 5 (B) £K^ffij&*Sfc*Pm#<&:/7X^SB£^ai 2^02 
5 (C) (D) iC^-To 02 5 (C) «> mi(D«@2 lC0^3&tm2©«@2 2 
15 <t^S<> l^H©li2 1^ftt^ftT^D, tfc, ^2 5 (D) 

\z.^~r-7^x^m^wt i 2«, ^ioti2 iTO2©ti2 2<z>r^-e^§ 

*^JEXte*5lEifi^ (5Torr~8 0 OTorr ©ffi^^S^^-5o) T"T?I&f£"$" 
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15 mm<Dmm3) 
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^iii o i 2 £j£§rr£ (S7 (a), (b))o wz, iioiii, 
mw&m^T. m>'Mmi o i 2%m$i&'3\zx.y7->tf'?& mi (c)) 0 ista 

Xy^>^&, tMlSSl 0 1 1 tekUzf^X-V^Zi^Wi 1 0 1 3£®7 

>^^mm^^'^m(Dm^(D^^x^^^^^z\t^f70o^, 
mmmt^^x^mm^n^^^x^mmmm^m^rcm^x^ @7 (e) 

sk±<D&5\z. mmm^^^-ymz^m-r^ z. zl-zuu i o 1 4£*e»r 

10 § (^7 (D)) 0 

&±<DmM/v?-><Dftmj:miz&r)* m-m^mmi. 2tmm\z. $£&<d 
^^y/^mzt>r^^mm.^m^^mmvrci.mnmx(Dmm^m^tf^^rc 0 
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8 (A), (B))o ««R1 0 2 2H Kfl53**K«t»*4b3*»it«©*«*liWK 
*IC^»«>7* hU V^57-f-^ntX4ffiV^ ftt£&Mtl 0 2 2± 

ksii o 2 3 (@8 (c))o iio2 3it m\zmmumx^^m 
mu^?~y(Dwvt£tz&&o\z,mf&-t&<> mmmmi o 2 2^©^^^ 

15 «TflB*l 0 2 3i4»«lC»/«bT'bA^U, Rf UtRf 

jtsi^i^^ist^JitT, i^iii o 2 2Tco^mm^o=i> 

20 £©JSl 0 2 3 £itig>S«k5fc:. »««a»i!ftS*«iB*fca:jlllttt«»"ft»** 
1 0 24H m 8 (D) CD^Ejl-c^-r -5 5:^1111 10 2 1 ^tl^W^^ 
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gu ra*tejsc«tta»i«i*«e©*»«t^^ h i o 2 eau ms (f) <d$z 

ft©J;5K:tt«LSS«l 0 2 1 £ffi*fWfcj££TS. il 0 2 3 &»aS-e8tfc 

(@8 (DK i8 (F))o SISBl 0 2 3 #f£J»fc «fcoTStfc£*U 

5 E®/1^->1 0 2 5*«i9®SnS (i8 (E))o 

mmomm 5 ) 
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m&m^X* ThiJ^7tMl 0 3 2$fMt§ (®9 (A), (B))o wim 

Wi^T&BW&Ul 0 3 l^ckr^^l 0 3 2±l:>Ml 0 3 3 Sr^Jg-T^o 

IH 0 3 3 Wbiii^l W©iiiIl-e^oT^, 

5 &T?&oTfc&V>o Sfc^Ml 0 3 3»fMO¥fi«SoTfe, LCD A 
^ ;KD^XigT^^T $ tl § @2 IrJ^4> S'— ;i4t t? & o T & V> o 

10 

15 h^>i?X* (TFT) <DWm35&"Z$>Z>o 

^x^^->fl, t75y^^£o#SWtt5t«ilM2 0 0 iJbtc, 

mizm$$-tz>z.£~e. 5 s — bmm%.T$wim2 002, #s«mRr/gas2 0 0 

20 3£J£j£-r<5 (010 (A))o >7 ? -hm@S.tKlS^2 0 0 2(Df|i|§«5~5 0 

mz. tf— hffiSRW^ 2 0 0 2, WS'SSE.££I2gl 2 0 0 3 ^fiK^^l 
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r^mmztmMmm^m-r z\ tx. mmomm^m^^x. ^oM^cni 

5 0 0 2, §lig^l2H2 0 0 3^15 { fc5{Cl/^f2 0 0 4, 2 

0 0 5 ^tgtfrfS (110 (B))o 

->^-r<§> (iio (c))o ^^^^^M^e^ioi/^xh^feit-r^ 
be. ^^^^ h v v y 4 -7n^7.%m^-?\zutf:mmmMmm\z&® 
10 mmuisx h^&— >&m&VT%&\t*. 

^xi^©y7XT$Mu, y-MS^@ei2 0 0 2, #««R^ga 
i2oo 3(DjLy^>sf&ftnfrm. mmiz^mm^m.m^^x^mm^m 

lt*X7 v i/>>?\Z&. K> l/^X h^t^*~r§o (011 (A), (B))o 

15 ^±ox@i3«kDy- 002, ^mn^nmm2 003 
&^j*rr£o &*5y- Mt^R^ia^ 2002, ^mnMmsmn 2003^ 

&0Z-r&ttn£VXfe*:V'77 s > (MoK (TiK (TaK ^> 

^X^> (W), ^ nA (Cr), 7^5-7A (Al) , ffi (Cuh ^v^A (Nd) 

^tf7iR-^A (ad ctie»co^®*/c«-a-^©«fc-5^m^ 
006 £j«-r § (in (c))o ^mmmiz^x^- bmmmz 0 0 6 
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(X A y 9 I) LP (Mm) CVD fe, 7 7XT CVD 

l:«fcl325~80nm b < « 3 0 ~ 6 0 nm) <Dm2X"m&¥mfc 

s 12007 %m.m-?%° mmmmw-m 2007 mmm^mmiz^m^n^ 

(X>y^>^#±m) 2 0 0 8&JPJTT& (SI 2 (B)) 0 

g^>T ni0itl^#4t £^*fi4&7G*J&*»inS tl7c:#l!,St¥##^ 2 0 
0 9£, MLSS^±£>£mK:jgj£T<5 (012 (C))o 

15 2010,2011 (013 (A))„ — X • H l^-f >H@R 

tf@3l§i2 0 1 0, 2 0 1 1H 010 (A) Tb^m 1 1 (B) iZTFVtcff— hM 

M%.ztmm2 002, &mmm%.zf&m 2 003 tra«iic/t^— — >4f*fTA 
v-x • h i/-r >«®Rtf Eia 2010, 2011 (Dimmit 5 ~ 2 5 

Mmigm-elWf-^o MfdV-X • H W >«®Rt«E« 2 0 1 0, 2 0 1 1 
20 $f^t§Wi:L/T}3:, y-h*Ji, <h IH^Hc^E U (Mo), 

> (Ti), ^>^;U (Ta), ^>77r> (W), ^ o A (Cr), (AO, 
H (Cu), ^^"^A (Nd) Jti£Z$y)y^.— v yA (A i ) Ctl6©f3)l^ 
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sz&Wi* v— x- h ymmmsmu 2 010,2011 m^ttt> 

x-/^>^^frp (an (b)) 0 ^frMf&^iz&^Tiz. mm^^^jp 
&mm (x.y^>tfWikWk) 2008 ictoT, HtfB^^^^ai^ 

>^lb§l) 2 0 0 8T©iSi4f^I2 0 0 7 «Xy ^>^£n&V». 
$£>tc CVD §112 0 1 2 (il3 

(C))» «2 0 1 2 tbT^JBET-rCVD^lCfc^^S 

CD7^X^£?£j£L^ §®H2 0 1 2£>x-/5F>^£fr^ n^^h*-^ 
20 13S^n (1314 (A))o 3>^^h*-jI/2 0 13Om #X 

^m^^tcOTp-r^^^^mffi^^iiiS'r^ ji^t, 2 . 5 ~ 3 0 p. m 

fc^f £ Ci: ifiM £ b V* o 

^oWi> m x ^mmmumm\zx r> > ifti 2014 (in (b))„ 

Wii2 0i4}t ^^^FgM^fgJd.fcDfi^tilMbT'b^^L,, lii 

0 (A) 75MIS1 1 (B) tc^b^y— b'3^EL££I3*S2 0 0 2, 
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ga^2 003 tmmzn$—~>¥&no^t.-£i&$iv-c-b&^o mmmmm 
mfcw®&& (in 2 o 3 ) -zno), (zno) ^<Dmmmmm> 

U^f> (Mo), ^>(Ti), (Ta), ^>^X^> (WK ^DA (Cr), 

5 T;i^--^A (Al), H (Cu), ^^A (Nd) gr^T;!^ A (A 1 ) 

? £ MIB^fi J: o TfM IT & £ <h Km -5 £ T? 1> & V* o 

«t ^ y h & wr s ttmit *mjEEx tt^^jEEifi^T k& # & y 7 X 

ilh7»°X^ (TFT) &WWt%> £ STF. 
(TFT) <Z>f£§fl7j&T&&. 
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Bff{cfait"r^^tT> y-h^©s.^is«i3 002, ^Rmm^zsmms o o 

3 £^f&-T& (115 (A))= h^@S.tKi3^3 0 0 2(D^*i«5~ 5 0 

hti%t^an3 002, ^iam®s.^E^3 o o s^^^ti 
£i±.(Di:mz.& v) hmm%,z$mm 3002. mmnm^.zsmm 3003 

&J^^T^>o fr&y— h«@R^iai^ 3 0 0 2, ^S«@&.££&H 3 0 0 35 
15 Mt^ttt^ Vfy £ > (Mo), (TO, 37>^;i/ (Ta), ^> 

//Xf> (W), (Cr), TJ^-^A (Al), M (Cu), (Nd) 

5#trT;p5-^A (ai) c n e> ©ssjb £ i^^roj; 5 
m & m £ t afi *r m t & & „ 

20 0 0 45MT5 (1^15 (B))o ^WPC^Ttey— M6il3 0 0 4 
tbT, ^JETT CVD ^tCtD^bSSm^r^^-r^^, mb3£Hf£IXfcS: 
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i:i:0 2 5~8 0nm b < 3 0 ~ 6 0 nm) ©j¥$T^14¥^ 
i3 0 0 5 ^^m-T^o 3 0 0 5 ^# E H a K^mM^^^ tl§ 

# E H 9g¥iMT^ D , tlllt 3 0 0 l±©il«:^t§(il 5 (C))o 

3 0 0 6 ^Mt§ (116 (A))o i?t^«I3 0 0 6 <DWJ$.\Zfo* 

10 >-a*tJ->#U^-, 7fr*)\'i')HLX*ttyr>tfW- (MS Q), TK^fc 
->;p-fe^^^u->*u^- (hsq), 7K^bT;^;vx^-fex^^^rit>^ 

UT — (HOSP) ^£fflV>Tt>&V>o 

07S, SEMa»«±©^®»-»ric*rs (016 (B))c 
15 *%^Oll^iiiltSfiSI^TV-X • HK>tSR^Ei 

3 0 0 8, 3 0 0 9$Mt-5 (016 (C))o i©i^t>S»t&*««* 

H V*i >ttSRtf£tt 3 0 0 8, 
3 0 0 9 ©liS 5-25 Mm grcIST §o HBV""^ • HH>««R 
20 ££gHH3 0 0 8, 3 0 0 9^n^tl/Ttt, y-biffi, E8tlPI« 
t: ^ijyf> (Mo), (Ti), (Ta), ^>yX5="> (W), *n 

A (Cr), X;l^~t7A (A!), Si (Cu), (Nd) ^tf7;i/^^ 
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^0t, V— X- F V-i y^MBOSWM 3 0 0 8, 3 0 0 9^77^ttT, 

n §y © ^ tg§H & n^&^m®}7tmfiWM intern n it # 3 o o i 

x.y9->tf&ffz> mi 7 (a)) 0 5=-^^;n^^ai5fc*^Ttt, mm^^^fr 
wmm (x-/^>^#it^) sooeia^x, Btt2^^^;v^m (x^ 

>^JLhM) 3 0 0 6T©^?g^S4$® 3 0 0 5 }£X^>^$*lft:Vio 
10 CVD Ssft£&fcI©3F»lc:J:t>, §113 0 1 O^fTT^ (017 

(B))o ^HJSMT«, &SJI£3 0 1 0 tbT^EET^CVD^^<k«9^fb^ 

^fiSffi^THtOy^XT^Mt, l/^X h/N°^ — > 3 0 12 (DMoTVi 
&V^§lil3 0 1 0 <£>Xy5F>^£fT-5o u(Di^:bT3 hft— JVS 

0 13 ^JgritTS (EI 1 7 (C))o U>&t7 h^— ;i/3 0 1 3 OD^teU #XdiE 

20 ^f5^t*«l*bK 

^©^> x/ty^^<3D^cD^stcJ:«3, mmmmtifc&ttm o i 3§s 

(mi s (a))o mmm^m<DMW£VT ito (m^-r 
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>y^AiftXX^), >z? (ln 2 0 3 ) "ZnOh 

mitmm (zno) sfc« ; E'jyf> (moK (to, ^ 

>^ y v (ja). ^ >^"X^> (W)> #PA (Cr)> 7,'l/^— (AO. ffl (Cu), 
^-^A (Nd) ^^tfT;i/5~^A (Al) ^n5»(?)lISfc(^C 

&K>UzSXh$:m.MV. HitlMM^l^^ hA'^->3 0 1 4Xm? 

(018 (B))o ^ ^(CHuB2^mJET^^^^y^X^^^^S^^-r§y^ 
X^IiE^^tMO^^XTSMU, W^hA^->3 0 1 20 
^T^&^®lfim@#^£Xy^>^*T^ (SI 8 (C))o -eUXMIB 

^ hA o^_ >3 o i 4&Ty>'>tfWz£;-rz>zh\z&r). mmmms 013^ 
^^n^ m 1 9)0 
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ioiih7>^^ (tft) <£>f£§^irr&<5o 
**r\ i o i±iz. t i ^tr^m (^fHt-f) *mm-?z> 0 z\z.x 

o-ess&^o t i £^ir^M£fifcJBrr oT. ^icsm^^trm 

(S i N x ), ifcifcy'JlXS i O x N y ) (x>y ), ^-fb^fbS' U 3 >( S 
20 iN x O y ) (x>y) fc£ (x. y = 1 , 2 • • ♦) cE>3&MI£^J&bTfc J: 
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t?WS;XM^it[iit§ut(:J;0, ills l 0 2 &M$iWlzm!$.-t 
& (02 6 (A)) 0 imi^UTttAgSffl^fc^ EnfclKJgSnS 

Vi 0 fi&iCfe, Au, Cu, Ni> Pt, Pd, I r, Rh> W, Al, T a. 
Mo, Cd, Zn, Fe, Ti, Si, Ge, Zr, B a^<2>&)§, J\U>f> 

fcrnvmrn^m. ^.^m^ym^momm^m^mmizmmx^m^^ 

n-;i/^,*3^x^;l^h>,7-fc h>&£©«igl&&££m^<i:i;^o 

4bvUn>, iftJJR-^A, Mfh^ >^;i^ (TaN : Tantalum 

20 Nitride) ft ^^m^ty^14X«^ttO^M€:ffl £ J;^ 0 

»©^Mfc^^£M^©^te3 0 OPa • s &>T * 
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aitiit^tiVio -#JtlT, I TO. ITSO, WtH>>^A. ^ 
iXX^ilMXSM $tfc»©MS5~5 OmP a • s, m& 

5 mxn^-WL^^r^m^(Dm^ti o ~ 2 omp a • s-e&&o *fc> mi^© 

igSt^V^m^OSmtt3 0 OPa- sl^T^Wil^^^o Ctlfcfc, ^itSr 

<fc^o -#l£l<T, ITO, ITSO, Hf®* >i?V&> mm*X&mm\zm 
10 iXi^f $tfc«ft©M»5-5 OraP a • s, m&mmzmffi3UZfr 
fC$it>t^%©ffiS«5~2 OmP a • s. ^£i£StC^Xte#$:£l*fc 
0 — 2 OmP a • st'fe§, 

^i:,iti3 1 0 2 &&fz< t^m%.i$mm& < stsBmm t TT*m&'r&o 

u±<Dm^i:m^mx. ; f— y&M 3 1 0 s^^$n^> (Ea2 6 (b» 0 j& 
m^-^, cmp at^m^mmm) x^/ty^. U7d-, 

mt®l<DS&®&^ /H7XXA7^, CVDl:J;§»S, I/— if— 
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y-Mi3 10 3J:L y-h^ti3 10 4$Mt§ (0 2 6 
(C))o mm&l 1 OnnKD^miil <S i ON) 

5 ^UOO~4OOnm0^1$ (SiN s ) y 9 U >^3&£© 

5fctd.y-h^m3 1 0 4_L(C^®ffl3 1 0 5 £rJE»f §(i2 6(0) 0 
0 — 3 0 0 nm(Dt57 ; &J , /77XyU3> (S AS) flg 

15 -fiPCDffi«K:«, 0. 5-2 0nraOigi&mT^f3, ifIfSl¥i# 

-r#££n5 (ill), (220) ©ig»ftf— ^^fswsnstvo^iR&^r 

IT^§. ^fc, (&>tfV >^5K> F) ©^fa^StL/T^cm^fe^ 

20 AOy>S^< 1 1> 1 If % WU±^f UT^5, 

-fe^7 ; E;U7TX>'Ul3>«. SiH 4 > Si 2 H 6 , SiH 2 Cl 2 , SiH 
C 1 3 , SiCS 4 , Si F^t'OSflSft^S^XTCVDftfcioT^ 
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Kr, n efrzm&niz-ntt\tmwim<Dftxx7tm~eft%ivxh&^o m 

W2~1 0 0 0S©II> JBEAfcMKH&O. 1 P a~ 1 3 3 P aOffl, m 
M/§2£$tte 1 MH z ~ 1 2 0 MH z , b < & 1 3 MH z ~ 6 0 MH z £T 
5 ^©^«fc^o %.f£.MUMmum$3 5 0<C£nMf?£U<fcil 0 0-3 o ox: 

ttlxi 0 29 cm- 3 ^Ti:t§ut^ISl<, ^iit^ 5 X 1 0 1 
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